Purpose -The purpose of this study is to empirically test the relationship between intellectual capital (i.e. human capital, structural capital, relational capital) and business performance within the pharmaceutical sector of Jordan. Design/methodology/approach -A valid research instrument was utilized to conduct a survey of 132 top-and middle-level managers from all 15 members of the Jordanian Association of Pharmaceutical Manufacturers. Findings -A correlation and path analysis were conducted to ascertain the validity of the measures and models. Statistical support was found for the hypothesized relationships.
Introduction
Although intellectual capital may be a source of competitive advantage, generally speaking, most organizations do not understand its nature and value (Collis, 1996) . Nevertheless, one of the first firms ever to report on their invisible assets was Skandia (Bontis, 1998) . The field has since exploded with dozens of dedicated publications and academic researchers (see Bontis, 2004, 2009; for comprehensive reviews and journal rankings).
The multidisciplinary nature of intellectual capital lends itself to both a richness of perspective as well as a difficulty for valuation and relevance (Booker et al., 2008) . Facing intense globalized competition, there is a widespread recognition that intellectual capital is a critical force that drives economic growth (Huang and Liu, 2005) .
One particular industry that is considered knowledge-intensive and a source of great intellectual capital is the pharmaceutical industry (Daum, 2005) . This industry is research-intensive (DeVol et al., 2004) , highly innovative (Chen, 2004) , well balanced in its use of human intervention and technology (Hermans, 2004) , and to a large extent dependent on its intellectual capital for a source of renewal (Zucker et al., 1994) . Ultimately, it is a great choice for analyzing intellectual capital components (Bollen et al., 2005) .
Much of the extant research on intellectual capital has focused on the developed world -specifically within Anglophonic and Scandinavian nations. However, this phenomenon has global appeal as evidenced in studies within Mexico (Trevinyo-Rodriguez and Bontis, 2007) , Portugal (Cabrita et al., 2007; Cabrita and Bontis, 2008) , Ireland (O'Regan et al., 2001; , Germany , Australia (Bontis and Girardi, 2000) , Malaysia , Egypt (Seleim et al., 2004 (Seleim et al., , 2007 and others. Bontis (2004) points out that there is also great interest in intellectual capital development in the Arab region as well.
The pharmaceutical industry is an important and crucial sector in the Jordanian economy. Economically speaking, this sector represents the second largest in terms of exports after the phosphate industry (Hijjawi, 2006) . The major difference between the phosphate industry and pharmaceutical industry is that Jordan sells phosphate as a raw material, while in the pharmaceutical industry it imports raw materials and processes them into finished products to be exported. The process of commercializing pharmaceuticals is very knowledge-intensive and thus provides a fruitful setting for intellectual capital assessment.
The research setting for this particular study is unique because the concept of intellectual capital is not well known to most managers in the pharmaceutical industry in Jordan. Therefore, the expected contributions of this research are as follows:
(1) Whereas intellectual capital measurement studies often focus on accounting measures and financial calculations (e.g., VAIC), these require publicly traded companies whose results are fully disclosed and available. This particular study encompasses both public and private pharmaceutical companies. (2) This study represents one of only a handful in the extant literature to focus on the Arab region and the first one to focus on measuring intellectual capital development in this particular sector in Jordan. It thus offers a novel perspective. (3) This research is an extension of the study conducted by Seleim et al. (2004) which focused on software companies in Egypt. The results here may allow for generalizability across different countries and industries. (4) A large proportion of intellectual capital measurement studies examine first-level constructs (e.g., human capital, structural capital, and relational capital). This particular study digs deeper by examining sup-phenomena within each of the first-level constructs. It thus offers a more granular perspective of intellectual capital measurement. (5) PLS-Graph software is used as the structural equation modelling technique in this research study. This same software has been used in many previous studies, which allows for the direct comparison of results to determine potential differences attributed to the novel context of this particular research setting.
Ultimately, the purpose of this research study is to measure the effect of intellectual capital elements on the business performance of Jordanian pharmaceutical firms.
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Literature review Much of the literature on intellectual capital stems from an accounting and financial perspective ). Many of these researchers are interested in answering the following two questions:
(1) What is causing firms to be worth so much more than their book value? (2) What specifically is in this intangible asset? Stewart (1997) defines intellectual capital as the intellectual material that has been formalized, captured, and leveraged to create wealth by producing a higher-valued asset. Following the work of Edvinsson and Malone (1997) , Sveiby (1997) , Roos et al. (1997) , Bontis (1999) , O'Donnell et al. (2004 O'Donnell et al. ( , 2006 , Sällebrant et al. (2007) , Curado and Bontis (2007) among others, intellectual capital is defined as encompassing:
. human capital;
. structural capital; and . relational capital.
These sub-phenomena encompass the intelligence found in human beings, organizational routines and network relationships respectively. This field typically looks at organizational knowledge as a static asset in an organization -a so-called stock. This concerns many theorists who are also interested in the flow of knowledge. Furthermore, intellectual capital research does not cater to changes in cognition or behaviour of individuals which is necessary for learning and improvement. Naturally, the field of knowledge management dovetails nicely as it focuses on the flow of information (Curado and Bontis, 2006) . To understand the intellectual capital imbedded in an organization requires organizational members to assess their core competencies; those areas where they can achieve or have achieved "best-in-the-world" status. The intellectual capital of an organization represents the wealth of ideas and ability to innovate which will determine the future of the organization. Why have management accountants and financial analysts avoided this area until recently? The most obvious answer is that intellectual capital is not only difficult to measure but also difficult to evaluate. In the past, accountants have assumed a position which either ignores the problems or writes them off as impossible to solve (Luscombe, 1993; Bontis, 2003) . It is important to realize that intellectual capital is real and provides value (Andreou and Bontis, 2007) . One need only look at the hackneyed example of Microsoft whose accounting book value is significantly less than its market value based on share price to see that there must be some explanation of this "excess" market valuation. Arguably this "excess" is the market valuation of the intellectual capital stocks and organizational learning flows of the company. Figure 1 outlines the proposed research model of this study. Essentially, this model posits that there is a direct and positive association between intellectual capital and business performance (Stewart, 1997) . By subdividing the higher-order construct of intellectual capital into its three components human capital, structural capital and relational capital; the first proposed hypothesis is as follows:
Research model
H1.
Intellectual capital is positively influenced by human capital, structural capital and relational capital.
EQ1.
Intellectual capital
where: HC ¼ human capital, SC ¼ structural capital, RC ¼ relational capital b 1 , b 2 , b 3 are expected to be . 0 By further subdividing the three primary constructs of intellectual capital, the second through fourth hypotheses posit the positive influence that these summative sub-components possess. First human capital is defined as the accumulated value of investments in the employee's training and competence (Edvinsson and Malone, 1997) . It also contains the competence, skills, and intellectual agility of the individual employees (Roos et al., 1997) . Zambon (2002) adds that human capital includes the collective knowledge, creativity and innovativeness of people within an organization. Therefore, the following hypothesis is proposed:
H2.
Human capital is positively influenced by innovation & creation, learning & education, and experience and expertise.
EQ2. Human capital
where : Malone, 1997). Unlike human capital, structural capital is an intangible asset that can be traded, reproduced and shared within the firm (Zambon, 2002) . In fact, certain structural capital elements can be legally protected in the form of patents and trademarks as a result of investment in research and development (Roos et al., 1997) . However, Choo and Bontis (2002) argue that intellectual property and intellectual capital are mutually exclusive. Therefore, the following hypothesis is proposed:
H3.
Structural capital is positively influenced by systems & programs, research & development, and inversely influenced by intellectual property rights.
where:
Relational capital represents all the knowledge embedded in relationships with external parties such as customers, suppliers, partners and other external stakeholders (Roos et al., 1997) . However Roos and his colleagues also describe an important distinction between the actual relationship between these stakeholders and the knowledge about these stakeholders. Zambon (2002) further extends this notion to include formal alliances, licensing and partner agreements as evidence of these external relationships. Therefore, the following hypothesis is proposed:
H4.
Relational capital is positively influenced by relations and knowledge about partners, suppliers and customers, in addition to alliances, licensing and agreements.
where: R.PSC ¼ relations with partners, suppliers and customers K.PSC ¼ knowledge about partners, suppliers and customers ALA ¼ alliances, licensing and agreements
Study design and methodology
There were 15 organizations that were registered in the Jordanian Association of Pharmaceutical Manufacturers (JAPM) in 2007. The entire population was chosen to explore the topic of intellectual capital, thus negating any need for sampling. The survey unit of analysis was composed of all top and middle managers drawn from the JAPM population. Financial information was also collected from annual reports, journals, books, and trade magazines. Primary information was also collected from expert interviews, and a pilot study conducted by the research team. The use of perceptual measures in intellectual capital research has been studied extensively by Kannan and Aulbur (2004) . They argue that perceptual measures are often used to examine organizational factors that contribute to employee performance, human capital development and organizational performance. By analyzing over 100 research papers in the field of intellectual capital, Kannan and Aulbur (2004) determined that perceptual measures were among the most often used measurement techniques. Although objective measures are often found to be less susceptible to respondent bias, there is evidence that shows that both perceptual and objective measures of IC and business performance knowledge-based assets are often congruent. In fact the use of perceptual measures for both exogenous and endogenous constructs would tend to balance out any over-inflated response bias. Given that intangible assets are difficult to measure objectively, it is common to find the use of proxy metrics and perceptual measures (Kannan and Aulbur, 2004) . In a study of intellectual capital development and its link to performance in the mutual fund industry , perceptual measures (i.e. survey items) and objective metrics (i.e. ROR ¼ profit divided by revenue) of performance were found to have a significantly positive association (r ¼ 0.371, p , 0.01). The survey instrument was based on Bontis' intellectual capital questionnaire (Bontis, 1998) . Intellectual capital was sub-divided into three elements: human capital, structural capital and relational capital. Each sub-construct was operationalized with ten items that measured employees' perception of that variable. The dependent variable in the study was business performance which was measured using ten items. All items were measured with a five-point Likert-type scale.
The questionnaire was validated through expert interviews and a panel of judges. Interviews with ten experts were conducted to collect information about intellectual capital measurement tools, models and JAPM organizations' profiles. To finalize the items, the research team conducted two rounds of review with a panel of judges: the first round was with 18 academics and professionals from different Jordanian universities and pharmaceutical organizations. The second round was conducted with language professionals who were employed to revise the study instrument to ensure the use of clear language. Finally, one respondent from each of the 15 JAPM organizations was invited to participate in the pilot study. The initial results were used to test and evaluate the normality, reliability and validity of the survey instrument.
Surveys were mailed to 200 top and middle-level managers within the 15 JAPM firms. Of those, 140 were returned for a response rate of 70 percent. This relatively high response rate is attributable to the explicit support received from the head of JAPM which represents the total sample of organizations targeted. The actual number of surveys used in the analysis was 132 since eight surveys were incomplete.
Results
In order to test for the normal distribution of response data, a Kolmogorov-Smirnov (K-S) test for all dependent and independent variables was conducted. All of the items were confirmed to be normally distributed. Cronbach's alpha was used to test the reliability of the measures. For the pilot study, Cronbach's alpha results ranged between 0.75 and 0.95 for each construct which is acceptable. The Cronbach's alpha results for the actual study ranged between 0.78 and 0.90. These values are in line with the results of Bollen et al. (2005) , Bontis (1998 ), Miller et al.(1999 , Moslehi et al.(2006) and Bin Ismail (2005) .
Two methods were used to confirm validity. First, face validity was tested by interviewing the experts and panel of judges during the test pilot phase. Second, factor analysis (i.e. Pearson's principal component analysis) was conducted with and without rotation (i.e. Varimax rotation with Kaiser normalization). All variable and sub-variable items were confirmed valid since their factor loading values were more than 0.4. This result mirrors previous studies conducted by Bontis (1998) , Bollen et al.(2005) and Bin Ismail (2005).
Pearson's bi-variate correlation coefficient was used to test the relationship between independent and dependent variables. The result showed that the intellectual capital MD 48,1 variables and sub-variables had a substantive and significant relationship with business performance. An ANOVA test was then used to analyze respondents' characteristics related to gender, age, education, experience, department and sector. Before conducting multiple regression analysis, a test of multi-collinearity using the VIF (variance inflation factor) was also conducted.
Finally, Partial Least Squares (PLS-Graph v. 3.00) was used to test the conceptual model and relationships among independent variables and the dependent variable. PLS is a structural equation modeling technique typically chosen for handling relatively small data samples. It as been used as a research tool in a variety of research settings such as global strategy, risk-return outcomes, geographic scope and in intellectual capital research . Although not so well-known a modeling technique as LISREL, for instance, PLS has as its primary objective the minimisation of error (Hulland, 1999) . The degree to which any particular PLS model accomplishes this objective can be determined by examining the R-squared values for the dependent (endogenous) constants. Unlike LISREL, PLS does not report fit indices but is used to examine the validity of beta path values and the explanatory power of the overall model (R-squared).
Common method bias is of particular concern when survey respondents are asked to fill out items that tap into both independent and dependent variables. There are two tests that may be utilized to conduct a test of common method bias: Harman's one-factor test (Podsakoff and Organ, 1986 ) and a fully saturated causal model (Williams et al., 2003) . To perform Harman's single-factor test, all variables -both dependent and independent -are entered into the model. The results of an un-rotated solution should are analyzed to determine the number of actual factors that emerge. Common method bias is present if a single or general factor appears that accounts for the majority of variables. This was not the case in this study as a one-factor model of the un-rotated solution explained only 27.1 percent of variance. A fully saturated model was also developed in which all indicators are linked to all constructs. The results of this test also show that common method bias was not present because item loadings were generally found to be statistically insignificant with unrelated constructs.
The starting-point for evaluating the validity of the survey was Bontis' (1998) instrument which originally contained ten items per construct. However, many of these items failed the proper psychometric evaluation benchmarks. This can be attributable to two reasons:
(1) Bontis' (1998) original research setting was financial services firms in Canada and the present research context is entirely different; and (2) there may have been some slight meaning lost in translation from English to Arabic.
The remaining items selected in this study were ones that past tests for reliability, composite validity and discriminant validity (Fornell and Larcker, 1981) . Table I depicts the mean scores of each variable and its corresponding construct. Generally speaking, all items scored in the affirmative (1 ¼ strongly disagree, 5 ¼ strongly agree, with 3 the mid-point) with mean values greater than 3.0. The only item below the mid-point was the use of intellectual property at 2.80. These affirmative results were contrasted with previous studies conducted by Seleim et al. (2007) , Miller et al. (1999) , Sofian et al. (2004) Gallego and Rodriguez (2005) , Heimeriks and Duysters (2003), and Cuganesan (2005) . Table II contrasts the results of this particular study with the variable mean scores of previous intellectual capital studies. A quick scan of these results clearly indicates a consistency of values for intellectual capital scores regardless of sectoral or country context. This bodes well for the generalizability of results. Table III represents a correlation matrix across all variables with all values being statistically significant ( p , 0.01). The explanatory power (R 2 ) of each construct within its nomological network is presented in Table IV which contrasts values from previous studies. Once again we see generalizability across various settings. Table V depicts the correlations among constructs and contrasts these values with previous studies.
The results related to path analysis showed that the three sub-constructs of intellectual capital together have a positive and substantive association with business performance which was on par with previous studies. The relationship between the dependent variable of intellectual capital and its sub-constructs derived by this model can be expressed with the following equation: 
IC and business performance
The coefficients show that the relational capital construct has the most substantive association with its higher order construct. Several lower order models were then tested to evaluate how the items would load on to their respective constructs as follows: 
where: R.PSC ¼ relations with partners, suppliers and customers K.PSC ¼ knowledge about partners, suppliers and customers ALA ¼ alliances, licensing and agreements.
From EQ2, it is determined that innovation and creation (0.464) plays a dominant role in describing the latent construct of human capital. From EQ3, systems and programs (0.390) have the largest coefficient whereas intellectual property rights has a negative value (20.031). This negative result is expected since various authors (see Choo and Bontis, 2002; Bontis, 2002) have argued that intellectual property and intellectual capital are in fact mutually exclusive with the former representing assets that are legally protectable (e.g. patents, copyrights, trademarks) and the latter not (e.g. ideas, trade secrets). From EQ4, relations with partners, suppliers and customers (0.622) is the strongest indicator of the latent construct relational capital.
Implications for research
The results of this study have shown that there is in fact strong and positive evidence that pharmaceutical firms in Jordan are managing intellectual capital effectively and (1) This particular study was directed towards the managers of JAPM organizations and as such, data was collected from a specific level of the organizational hierarchy. To test the robustness of the findings, it would be wise to consider surveying front-line employees as well boards of directors. (2) Although this study focused on the pharmaceutical industry specifically, there is ample opportunity to study other knowledge-intensive industries in Jordan (e.g. software development, consulting, retail). Further empirical work is needed to test the degree to which the findings can be generalized to other industries. (3) A unique contribution of this study is the testing of intellectual capital concepts within Jordan. There are several other countries both in the Middle East and elsewhere that would benefit testing these concepts in a non-Anglophonic setting. (4) Although most variables used in this research have high reliability and validity as tested in several previous contexts, there is always opportunity for refinement, especially when survey instruments require translation. (5) One can also exploring the usefulness of studying other possible constructs that would influence intellectual capital such a brand, reputation and gender empowerment. (6) Developing an important consideration in this study is the absence of lag time when determining the influence that constructs have on business performance. To assess the timing of this relationship, one has to examine these variables longitudinally over time.
Implications for practice
In the light of the academic research results, the following recommendations can be suggested for practitioners: (1) When developing an intellectual capital strategy, it is important to consider the relative importance of variables within each construct. For example, systems and programs is fundamentally the most important measure within the latent construct of structural capital. include a focus on the issue of intellectual capital measurement and management. (6) JAPM organizations would be wise to establish a consortium network in which they would benchmark relative measures of intellectual capital against each other on a consistent basis. This is a viable option given the relatively small number of members at this point. (7) JAPM organizations should consider the publication of an intellectual capital report so that management is inclined to monitor this phenomenon while at the same time preparing traditional financial statements.
To get the maximum benefits from the concept of intellectual capital, it should be considered at all four levels: individual, group, organization and country. In a study sponsored by the United Nations, Jordan was identified as a nation with high levels of human capital but relatively low levels of process (structural) capital (Bontis, 2004) . It is important for the Jordanian government to harvest the full potential of its people by investing in appropriate technological infrastructure so that human capital can be converted (or processed) into increased wealth and a higher standard of living. This can be achieved for organizations regardless of size (Serenko et al., 2007) . Social capital is the capacity of a nation to create and develop entrepreneurs, inventors, innovators and leaders. Social capital improves the capabilities of individuals and organizations for future benefits. It emphasizes high co-operation among society members, government, academic institutions, and organizations.
The concept of intellectual capital is a newly emerging concept, and until now, it is not fully understood by most organizations in Jordan or the Arab world. This study represents a major foundation in elevating this concept within the Jordanian business community. As such it represents (to the best of the authors' knowledge) only the third piece of Anglophonic research focused on an Arab country since Seleim et al. (2004 Seleim et al. ( , 2007 studied software firms in Egypt.
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